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(54) yCTPOfiCTBO AM PEMOHTA 06CAA- 
HOfl KO/lOHHbl 

(57) H3o6peTenMe othocwtc* k peMOHTHO-M30- 
" /iRUviOHHbiM pa6oTaM o6caAMbix ko/iohm ne<t>- 

Tera3dBUX ocaaxMH an* BOCCTaHOBnenwfl *x 
repMeTMMMOCTvi. Ue/ib-noawujeHne h3ac>kho~ 
ctm ycTaHOOKM MeTa/i/iv<iecKoro nnacTwpa 
(Mil). B Kopnyce ycTpo&crea yCTanoe^eHbi 
3/iexTpoABwraTenbc peAyKTopoM. rwAPonacoc 
VI rHApoqH/inHAP c rio/ibiM nopujHeM m tuto- 
kom. FloA Mfl Ma eany Kopnyca ycTaMoeneHa 
paCKaTweaioiuaK ronOBica(Pr). B hh^hc* m*c- 



tm Kopnyca c ao3Mo*HOCTbio B3awiMOAe"CTBvi* 
c MR p33MemeM ynop c ?k6Ctko cbr33mhwm c 
hvim npwBOAOM ero oceaoro nepeMemeHtw. 
HaA Pr pacno/io*eH AopHMpyroiuwii Konyc. 

yCtaHOB/ieMMUCt H3 UlTOKe C BO3M0*HOCTbK> 

B3anMOAG|iCTBvm c Mfl. ripuBOA nepeMeme- 
HMftynopa awno/men. a BHAe An<J><t>epeHut/ta/ib- 
Moro nopuJHH, yciaHoe/ieHHoro b Kopnyce m 
o6pa3yioLnero c ero cxeHKaMH Aae naMepw. 
0AH3 KdMep rHApaa/iMHecKM cenaana KaHa- 
/iom c nonoCTbK) MarMeTaHwn, a Apyraa - APy- 

fUM K fl H3/10M C HO/lOCTblO BC?.CUBaMM» 

rviAponacoca. Me>KAy co6oi* KaMepw cBflsaHw 
KananoM c pacnonoweHMbiM e hcm o6paTNbiM 

K/ian3H0M CO UJTOKOM. KOHyC. HpOXOA* "O Mfl. 

Ae<t>opMi4pyei ero a umtmhaP h npM*wMaeT k 
peMOHTupyeMow Tpy6e. nepeMeiiiaeMaa 
BC/ieA 3a KOKycoM PT co3Aaer AonomwTe/ib- 
nyio n/iacTunecKyK) Ae4>opMauwK>. flpn aoctw- 
xehMd -aepxHero nonowenvifl cbomm 
topuom &03Ae* CTByet na ujtok icnanana, koto- 
pbift oTttpbiaaeT AocTyn pa60Mew *kha*octh m3 
Kawepw H3A nopu/HeM no KaHany b nonocTb 
BCdCbtBaHHA rwAPonacoca. KonraKTHaa n/io- 
iuaA*> n yAepwwaaiomee ycu/we MR na CTemce 
o6c3ahom KO/iOMMbi AOCTaTOMHw A"« eroyAep- 

>KaMHfl. 1 Hf!. 



l43o6peteHne othochtch k ycrpoacTaaM 
A/i* peMOMTHO"M30n«uwpHHbix pa6oT o6caA- 

HWX KO/IOHH MC4>Tera30BbfX CKBaXliM C Me/lbK) 

BOGCTaMoo/ienvi* mx repMeTvmKOCTH. 

Ue/ibio M3o6peTeHn« HB/iHerc* noabiuie- 
Hwe naAexcMOCTM ycTaHOaicn MerannnseCKoro 
n/iacTWP«. 



Ha sepTe>Ke cxeMarwHHO M3o6paxeno 
npeA/iaraeMoe ycTpo^CTBO a^» peMOHra 06- 
caAHoA ko/iohhm. npoAonbMWM pa3pe3- 

B uH/wNAPUMecKOM Kopnyce 1 yCTpOi?tCT- 
ea, cnycKaeMoro a cKBa>KMny Ha Ka6ene 2. 
pacnono>*ceH 3/ieKTpOABnraTenb 3 c peAy* T o~ 
pOM 4. AByxn/iywxepHwn tmaPOhbcoc 5 c eca- 
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Cbiea»ou;MMn 6. NarHeTaienbHbiMU 7 n peAY«- 
uhohhwm 8 KnananaMWi. .maPOUm/imhap 9 c 
no/ibiM nopuiHeM 10 v\ ujtokom 1 1 . AH$<1>epeM- 
uwanbHua nopiueHb 12, nBflAK)iu>i&Cfl npneo- 
AOm oceaoro nepeMemeHwn ynopa 13. m 

MeCTKO C HVtM CBA33HHblVV, AOpHWpyKDUlMW KO- 

Hyc 14 c noAnpy^KMHeHHWMvi nnaB3*omnMn 
nnaiiJKaMW 15. paucaTbieaiomafl ronoBKa 16 h 
npoA0nbHO-ro4>pvip0BaMHW^ MeTannnneCKviw 
nnacrupb 17. Pa6oHwe nonocrrn rwAPOUHnwH- 
Apa 9 m nonoro nopiiiHR 10 r^ApaBnuMecKw 
CBfl3anw mcxay co6ofl no xansny a. *epe3 noA* 
npy>KMHeHHww aonOTHviK-nepexnioMaTenb 18, 
KaMepa, 0&pa30BaHHan cTewxaMM xopnyca m 
AH<t><t>epeHUnanbHUM noptUHeM 12. rwApaann- 
secKM cBRaaHa no xananyjc nonoCTbio name- 
TaHMR rMAPonacoca. 

Apyran *3Mepa. o6pa30B3HHaa CTe«K3Mn 
Kopnyca m Aw^epeuuvia/ibHbiM nopiuneM. 
ruApae/ivmecKM c&a33h3c nonocrbo BcacwBa- 
hmo rvtAPOHacoca KananoM^. 

B AW<t>'<l>epeHuwa/ibHOM nopume ai« cba- 
anofiewx KaMep Bbino/meH xsHan c axcvia/ibHO 
pacnonoxceHHUM o6paTHWM KnanaHOM 19 c 
BwCTynaioiui^M M3 xopnyca ujtokom. B iacxoa- 
hom nono^envivi xnanan 19 3a*pbiT m paaAe/ia- 
eT KaMepw, o6pa30BaHHbie 

AH^epeHuwa/ibHWM nopajneM 12 co CTeHKa- 
MM*s>pnyca. BHyrpeHHan nonocTbycTpoacTaa 
3anonneHa pa6oMeft xwAKOCTbio w cxoMnfiH- 
cwpoeaHa c BueujHeft cKeaxuHHoiH cpeAOii 

3rt3CTM4HUM KOMHeHCaTOpOM 20. AOpHWpyK)- 

Aixnfi xowyc 14 m pacKaTwsaiomao ronoBKa 16 

yCTaHDBiieMbl H3 KOHUe nOHOTO IUTOK3 1 1 . npvi 

sTOMipapxaTUBaioma* ronoBKa KwneMaTwMe- 
ckm CB^3ana c snexTpoABuraTeneM 3 nepes 
Te/iecKonns6cKMM Ban 21 xopnyca. ycTanoe- 
neMHUft Ha onopax xaHCHvw b nonoM urroKe 1 1 , 
nopuune 10, CBfl3aHHwvi C hum Ban 22 u nnane- 
Tap.HbJ& peAy^Top 4. Ha aany 22 ycTanoaneH 

3KCueHTpMK 23,cny)KamM^ npuBOAOM Aayx 

nnyHxepoa rwAponacoca 5. 

npoAonbHO-ro4>pMpoBaMHbiP» Meran/iMHe- 

ckw* nnactbipb 17 e TpancnopTHOM nonowe- 

huh pacno/io*eH MexAy. T.e. yA<?P*viBaeTC» 

AopHwpyiOiUMM KonycoM 14 m ynopOM 13. 
Ann 3aKpenneHwn ycTpoActaa b iconoHne 

oho cHa6xeno ynopnuMM lunwncaMW unw hko- 

P«mh (ne noica33Mbi). 



ca nocTynaeT o kaMepy naA AH<J><t>epeHUna/ib- 
hwm nopujM€M 12 u paSonee AaaneHne nepes 
ynop 13 yAep*wBaeT npoAOnbHO-ro<t>pwpoB3H- 
nun Meva/innsecknw nnacTwpb 17. flpn 3TOM 
5 o6paTHb<M KnandH 19 aaKpuT. 

Ilocne AOCTM>*ceHHH Heo6xoA M Moro Aaone- 
HMfl nDAnpyxuHeHHbi* sonoTHUK-nepeKntona- 
Tenb 18 nepeMecmTcn bhus ao ynopa. 
OTKpwBan AOCTyn pa60MCi4 >khakoctm no K3h3- 
10 nyanoA nopiueHb 10 ruAPom^nyiMApa 9. 

/JopHHpyiOmMft Konyc 14. npoxoAfl no 
nnacTupK) 17. 4>opMMpyeT ero e mwamhap m 
npwKMMaeT k peMOHTupyeMoi^ Tpy6e. a ero 
nnasaoiuwe nnauiKM KanwOpyKrr. co3Aaea« ra- 
15 paHTMpoBaMHUM HaTnr. nepeMemaeMan BcneA 
3a AopH^pywiuMM KOHycoM 14 pacoxbiBaio- 
ma» ronoBKa 16 co3AaeT AononHUTenbuyjo 
nnacTHHecxyto Ae^oP^UWK) nnacTwpn 17 no 

MaKpO- VI MVIKpOHepOBHOCTflM BHyTpehHei?I 

20 'CTChkm o6caAMOM KonOHHw n ynpoMMfleT no- 
BepxMOCTHWiH cnofl BHyTpeHHew noaepxnocTM 
nnacTbipn 17. flpvi aoctuxcchum aepxHCro no- 
no>KeHwn A0P HW Py K)a * aq ronoaica 16 cboum 
topuom BoaAe&cTeyei Ha ojtok KnanaHa 19. 
25 icoTOpbi* OTKpWBaeT AOCTyn pa6o4e£?i *mako- 
ctm Kanepbi naA A^^penunaiibHWM nop- 
uineM 12 no xaHany is nonocTb BcaCbiB3HM« 
ruAPOHacoca. 

B 3tom nonoxcenuM KOHraKTHaw nnomaA^ 
» yAep)»CMBaK>mee ycw/iwe nnacTbipn 17 Ha 
CTenice o6caAHoR koaohhw AOCTaTOHHbi a/i« 
eroyAepwMBBHMq n AM<t>(pepeHUvtanbHbift nop- 
ujeHb 12 BMecTe c AopHwpy»omviM icoMycoM 14 
w pacKaTbieaK>UAeft ronOBKOM 1 6 nepeMecTMTcn 
BBepx,o6ecneswBa« nonnwii wx swxoam3 nna- 
CTblpfl 17. 

nocne aaaepaieHviq paBoTbi noyctanoBice 
nnacTwpA 17 sneKTponpMBOAOM 3 o6ecneMw- 
oaercn oceo6o)KAeMMe xopnyca npv»6opa ot 

40 CT6HKW 06C3AHO^ KO/TOHHW M 33TeM yCTpOVlCT" 

bo TpaHcnopTHpyeTca Ha noaepxHOCTb. 

CD o p m y n a n3o6peTe«M» 
• YcTpoftcieo Ania peMOHta o5c3Ahow xo- 
45 noHHW, BKniOMa»oiuec xopnyc. ycTanoB/ieHHwe 
b H6M 3neKTponpviBOA c peAYKTOpoM. r^APO- 

. HaCOC M fWAPOUVMMHAP C nOTblM nOpUJHeM VI 

ujtokom. MeTsnnvmecxn* nnacTwpb. yCT3H0B- 
neHHyio noA hmm Ha Bany xopnyca pac*aTUBa- 



30 



35 



30M» 

Ha MHTepBane npoaeAeHun pcmohtho- 
MsonnunOHHUx pa6oT no xa6enK> 2 BKnK>saeT- 
cn anexTpoABviraTenb 3. KOTopwi?i Mepes 
axcueHTpwK 23 npwBOAKT b Ae^cTBue nnyH)Ke- 
pw ruAPOHscoca 5w oAMOapeM€nHo bo Bpame- 
hvic nepea b3/iu 21 m 22 pacxaTwaaioiMyK) 
ronOBKy 16. nepBOHasanbHO icopnyc 1 npw6o- 
pa 3aflK0pwBaeTc« a icononne Tpy6. a 3aTeM 
pa6oMan ^vwocTb no icanany^oT rwADOnaco- 



sacTw xopnyca c eo3Mo>KHoCTbio BaawMoaeu- 
ctbviw c MeTannvwecKUM nnacrwpeM ynop. o t- 
nwHaioiucecn tcm, mto. c uenbio noBWiue- 
Hvifl H3AOkhoctvi yctaHOBKM MeTannvmetxoro 
55 nnacTupn. oho c*a6*eHO x<ecTKO cB«33HHbiM 
c ynopOM npweoAOM ero oceeoro nepeMeme- 
Hvifl w pacnono)KeHHWM H3A pacKaTweawiAew 
ronOBKO* AopHMpyiom^M KonycoM* ycT3HOB- 
neHHWM na unoxe r^ApouwnviHApa c B03woxc- 
HocrbK> B3aMM0AeMCTenji c MeTannvmecKUM 
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nnacTbipeM. ean icopnyca KMHeMaTvwecKii Can- 
aan c 3ne<TponpnBOAOM. npwBOA oceeoro nc- 
peMeineHM» ynopa budq/ihch b enAe 
Avi<J><t>epeHUMa/ii»Horo nopuinn, ycTaHoeneH- 
Horo b Kopnyce m 66pa3yiomero c ero CTemca- 5 

MM ABC KaMepU, rVlAPaB/lMMeCKM CBR3aMMhie 

mokay CoBoh icaManoM c pacno/ioaceHHWM b 



6 

h6m oSpaTHWM K/ianaHOM co ujtokom. npu 
3tom OAHa H3 icaMep rMApaBfiwMecKw cbw33H3 
c nonocTbio Mar Hera™*, APyra* - c nonocTbio 
ecacuB3HM« ruppoHacoca, 3 AopHwpyiomwa 
Konyc ycTaMOa/ieM c B03M0*cMOCTbio B3a*MO- 
Ae(icTBnn b BepxneM nono>KeHMM co ujtokom 
oGpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 1 0 and a pin, 1 1 , a differential piston, 1 2, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 13. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 6, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 17, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 16, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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MARIA A. SERNA 
NOTARY PUBLIC 
. In and lor the State of Texas 

My commission expires 03-22-2003 

i'i l u l I l I V J i B^ejpepiBBj 

Stamp, Notary Public 
Harris County 
Houston, TX 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

ZGE CUT OFF AT TOP, BOTTOM OR SIDES 
ED TEXT OR DRAWING 
U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

t5fREFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



